Comparative evaluation of gene expression in archaebacteria.
Gene organization, gene structure, especially regarding transcription and translation signals, and the structure of essential components of the gene expression machinery of archaebacteria are compared with those of eubacteria and eukaryotes. Many features of the genetic machinery of archaebacteria are shared either with eubacteria or with eukaryotes. For example, the translation signals including ribosome-binding sites are the same as in eubacteria, but the consensus sequence of archaebacterial promoters closely resembles that of the eukaryotic polymerase II promoters. Archaebacterial genes can be organized in transcription units resembling those of eubacteria. But the sequences of several protein components of the genetic machinery have strikingly more homology with those of their eukaryotic than with those of their eubacterial correspondents. The sequences of the large components of DNA-dependent RNA polymerases of archaebacteria closely resemble those of the eukaryotic RNA polymerases II and, somewhat less, III. In a dendrogram calculated from percentage homology data, the eukaryotic RNA polymerase I component A shares a branching point with the eubacterial component. The implications of these findings for the origin and the evolution of the eukaryotic ancestry are discussed.